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Preface

This study deals with the convergence of the Commercial
Space Launch Act and the Packard Commission recommendations
regarding commercial buying practices. If the United States
Congress truly wishes to foster a commercial space-launch
industry, changes to statute affecting contracting policy should
be contemplated. As a basis for decision-making, industry
perceptions represent the best insight available into th; impact
of policy changes (in my opinion). 1

I owe a debt of thanks to many people involved in making
this study possible. Dr. Rita Wells has inspired and energised
much of the creative effort and the pursuit of excellence
throughout the process. She gave of her time and toil beyond any
obligation as advisor. Space does not permit a sufficient word
of thanks to her, nor does it allow mention of all those who
contributed.

I want to thank Lt Col Alan Gilbreath for sharing his keen
insight and research savy. Many thanks to Lynn Holland and Mike
Hale for laying the groundwork for my research and taking time to
explain their work to me. Lt Col Holljes made an outstanding
contribution in providing insight into current Air Force
commercialization of ELVs. Many of the AFIT research faculty
have helped immensely, particularly Dr. Guy Shane. Dr.'steel's
help with 8PSS-X on one gloomy afternoon really turned the tide
in my data analysis. My thanks to Mr. Ed Gries of SOLE, and Mr.
John Emond, Ms. Karen Poniatowski, Mr. Blair LaBarge, Mr. Lee
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Evey, and Ms. Carol Saric of NASA for their invaluable assistance
in developing the interview questionnaire. My thanks to Col Ted
Mervosh and Maj Gary Seigel for their guidance and patience in
explaining their research needs and interests. Although I can't
mention any names, those "senior-level managers" who took the
time and thought to talk to a junior level Air Force manager (me)
deserve not only my appreciation, but that of the entire space
industry for giving their input into this process. I sincerely
hope I have provided an adequate vehicle for transmitting their
views to policy makers. '

On a more intimate level, my wife, Cindy, has provided the

practical and emotional resources to keep me fed, healthy, and

mentally stable enough to complete this thesis.
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Abstract

_“,_,_thLThe study dealt with expressed congressional intent to
promote the commercial space-launch industry and defense
management emphasis on government use of commercial
contracting methods for the purchase of commercial products.
The research problem was to determine what contracting
policy changes implementing commercial-like practices would
benefit the commercial space-launch industry and federal
space-launch acquisition. Commercial-like contracting
practices include removal of statutory and regulatory
barriers to contracting with the government. To accomplish
this, the most significant contractual barriers experienced
by the industry in doing business with the government were
identified. The study hypothesized possible relationships

among %arriers;’; sacquisition cost‘.)AL variables, “industry

~,

well-being}/variables, and ?éommercial-like?ﬁvariables./ hkf

telephone interview instrument was developed to elicit
quantitative and qualitative data addressing the
hypothesized relationships from space-launch industry
representatives.‘;r;h of eleven firms responded to the
interview questionnaire, including the three industry
leaders. Quantitative analysis revealed very strong
associations for the hypothesized relationships.
Qualitative analysis supported the gquantitative results.
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Barriers were associated with higher costs and hurting the
industry, while commercial-like contracting by the
government was associated with lower costs and promoting the

industry.
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IDENTIFYING FEDERAL CONTRACTING POLICY CHANGES TO IMPROVE
GOVERNMENT ACQUISITION OF COMMERCIAL SPACE-LAUNCH CAPACITY

1. Introduction

General Issue

Congressional intent, as expressed in the Commercial
Space Launch Act Amendments of 1988, is to "encourage,
facilitate, and promote" (U.S. Congress, 1988:SEC. 2) the
United sStates commercial space-launch industry. However,
recent studies (Holland, 1990:124; Lamm, 1988) indicate that
barriers to doing business with the government exist. To
the extent that government procurement practices differ from
commercial-like contracting, these differences constitute
barriers to doing business (Sweeny, 1989:3). Commercial-
like contracting refers to the purchasing methods used by
private-sector firms in the normal course of business
(Solloway, 1990:54).

In the current atmosphere of declining government
budgets, congressional pressure has come to bear on the
executive branch to cut federal government acquisition costs
(Packard, 1986:1). Application of commercial-like
contracting to the acquisition of federal government space-
launch capacity holds promise not only of fostering the
space-launch industry (Tokmenko, 1989a:6), but also of
lovering acquisition costs (Cheney, 1989:20). Space-launch
capacity, as used in this paper, includes expendable launch

vehicles (ELVs) and complete launch services.




Backaround
Contracting Policy Reform Background. Presidential and

Congressional Commissions in the four decades since the
close of World War II have recommended major overhaul of the
defense procurement process. However, until the 1986
Presidential Commission, known as the Packard Commission,
few changes were implemented due to "the Defense
Department's unflagging resistance to institutional change"
(U.S. Congress, 1988:v). In the past decade, public support
for reform has become a catalyst for implementing change
(Gansler, 1989:199-202). Many of the Packard Commission
recommendations either have been or are being implemented
(Cheney, 1989:1). Although commercial-like contracting
methods are among the Packard Commission's recommendations,
they are among those yet to be fully realized (Cheney,

1989:20).

Defense Management Report. On June 12, 1989, Secretary
of Defense Richard Cheney issued the Defense Management
Report to the President, informally known as the "DMR" as a

plan to implement the Packard Commission's recommendations
(Cheney, 1989:i). The DMR advocates implementing the
following commercial-like contracting practices urged by the
Packard Commission:

- substantially greater reliance on commercially
, often well-suited to DoD's
needs and obtainable at much less cost;

- and adoption of competitive practices prediczced

more broadly on a mix of cost, past performance
and other considerations that determine overall
"best value” to the government. (Cheney,1989:20)

2




Additionally, the DMR recommends using "the full range of
commercial contracting terms and conditions when buying
commercial products™ (Cheney, 1989:20).

During the same four decades as the major commissions
on defense acquisition, the United States was entering the
space age. Once the sole province of governments, space
exploitation has now entered the private sector. Public
policy has adapted to meet this changing role (Straubel,

1987:941,945). ,
Commercial Space-Launch Policy. The purpose of the
Commercjal Space Launch Act of 1984 was to encourage the

growth of the domestic commercial space-launch industry

(U.S. Congress, 1984:1,2; Straubel, 1987:965). The

Commercijal Space Launch Act Amendments of 1988 expressed

congressional intent to promote the industry in these
findings:

(1) a United States commercial space launch
industry is an essential component of national
efforts to assure access to space for government
and commercial users;

(2) the Federal Government should encourage,
facilitate, and promote the use of the United
States commercial space launch industry in order
to continue United States aerospace preeminence;
(3) the United States commercial space launch
industry must be competitive in the international
marketplace; (U.S. Congress, 1988:SEC. 2)

The National Space Policy issued by the President on
November 2, 1989 further stated:

Governmental Space Sectors shall purchase

coxmercially available space goods and services to

the fullest extent feasible and shall not conduct

activities with potential commercial applications
that preclude or deter Commercial Sector space

3




activities . . . Commercial Sector activities

shall be supervised or regulated only to the

extent required by law, national security,

international obligations, and public safety.

(office of the White House Press Secretary,

1989:3)

The policy mandates government purchase of commercial
space-launch capacity where practical, and removal of
regulatory barriers where possible. The policy also
prevents the government from competing with the space-launch
industry for commercial payloads (Agres, 1988:41). T#ken
together, both procurement and commercial space-launc¢h
policies invite the application of commercial-like
contracting methods to government space-launch acquisition

(Tokmenko, 1989a:4,44).

Research Problem

Congress has expressed an intent to promote the U.S.
commercial space-launch industry and preserve its
international competitiveness. The Packard commission has
advocated commercial-like contracting to improve federal
acquisition of commercial products. Commercial-like
contracting practices include removal of statutory and
regulatory barriers to contracting with the government.

The research problem was to determine what contracting
policy changes implementing commercial-like practices would
benefit the commercial space-launch industry and fode;al
space-launch acquisition. To accomplish this, the most
significant contractual barriers experienced by the industry
in doing business with the government were identified. The

4




study attempted to uncover possible relationships between:
1) current barriers to doing business with the government
and acquisition costs to the government, 2) current barriers
to doing business with the government and the well-being of
the commercial space-launch industry, 3) the use of
commercial-like contracting by the government and
acquisition costs to the government, and 4) the use of
commercial-like contracting by the government and the well-

being of the commercial space-launch industry.

Variable Cat .

In her recent thesis, "A Survey of Contractor's
Perceptions of Current Barriers to Contracting With the
Department of Defense and the Potential Benefits of the
Adoption of Commercial Style Acquisition Methods" (Holland,
1990:1), Holland found it useful to categorize variables
(Holland, 1990:5). This study adopted two major constructs
from the Holland study: 1) commercial-like contracting, and
2) barriers to contracting with the government (Holland,
1990:5-6) .

The major constructs on which the research problem was
based were addressed as categories of variables. The
categories were composed of related variables on which each
construct was built. Individual variables conpriling'the
variable groups are enumerated in Appendix B. The variable

categories are defined below:




commercial-like varjables. This group of variables
represents use of commercial-like contracting by the
government, or emulation of commercial purchasing methods to
the extent possible in the purchase of products also sold to
commercial firms.

Barriers. This category represents policies,
regulations, and statutes which obstruct implementation of
commercial-like contracting, or which act to create
differences between government and commercial contracting
methods. This category of variables was operationalized by
item 1, column (1) of the interview questionnaire in
Appendix 1 as "policies, requlations, or statutes, [which]
may be seen as making business with government less
desirable or more difficult than commercial business."

Industry Well-being. This group of variables refers to
factors which may be related to the well-being of the
commercial space-launch industry.

Acquisition costs. This represents total acquisition

costs to the government for space-launch capacity.

Investigative Questions

Investigative questions were formulated to support the
research problem of determining what changes implementing
commercial-like contracting would benefit the conmercial
space-launch industry and federal space-launch acquisition.
The following investigative questions were analyzed in this
study:




1. What factors do U.S. commercial space-launch firms
identify as barriers to contracting with the U.S.
government?

2. What contractual clauses required by statute or
executive branch policy does the commercial space-launch
industry identify as barriers to contracting with the
government?

3. What potential benefits do U.S. commercial space-
launch firms associate with the U.S. government adopting

commercial-like contracting methods?

Hypotheses
Hypotheses are stated in the form of null hypotheses

for the purpose of performing a statistical test (Emory,
1985:352).

Hy,: There is no statistically significant relationship
between the “commercial-like" variables and "industry well-
being® variables.

Hyp: There is no statistically significant relationship
between the "commercial-like" variables and “acquisition
cost" variables.

Hy: There is no statistically significant relationship
between the "barriers®” and "industry well-being" variables.

Hy: There is no statistically significant relationship
between the "barriers" and the "acquisition cost"

variables.




Scope and Limitations

The focus of this research study was barriers to
contracting with the federal government and the potential
benefits of applying commercial-like contracting methods to
U.S. government space-launch capacity. Commercial-like
contracting methods for the purposes of this paper were
limited to those methods included in the DMR: 1) buying
commercially available products, 2) using commercial terms
and conditions (including removing statutory and regulatory
barriers), and 3) employing commercial-like competition
(Cheney, 1989:20). Discussion of the commercial space-
launch industry will be limited to those current aspects
affecting applicability of commercial-like contracting.



II. Literature Review

Method of Treatment and Organization
Potential barriers to contracting with the government

wvere identified from the literature. The elements of
commercial-like contracting were treated in terms of the
applicable conditions and expected benefits of the
commercial methods. The relevant aspects of the commercial
space-launch industry wvere then examined. The topics were
discussed in the following order: 1) potential barriers to
-contracting with the government, 2) commercial-like
contracting, 3) space-launch industry, and 4) applicability

of commercial-like contracting.

Barriers to Contracting With the Government

Barriers are statutes, regulations, or policies which
make contracting with the government less desirable or more
difficult than a comparable commercial relationship (Sweeny,
1983:3,4). Several categories of barriers identified by the
Center for Strategic and International Studies are: 1)
accounting differences, 2) specifications and standards, 3)
technical data rights, and 4) unique contract requirements.

A. Accounting Differances. One of the most
expensive and disruptive of all government
requirements involves mandatory adherence to very
detailed and special-purpose cost accounting
procedures. Although originally intended for
cost-plus contracts for specialized sole source
defense procurement, they are frequently and
inappropriately applied to commercial and
competitive procurements as well. The principle
problem is not that the cost accounting
requirements are irrational, but simply that they
are not consistent with (or satisfied by) the




accepted (price-based) accounting practices of
most of U.S. industry.

. S8imilarly,
DOD specifications and standards lock in
requirements not only on what kinds of
specialized, defense-unique products are to be
procured (causing product separation), but also on
how the product is to be manufactured, evaluated,
inspected, packaged, and shipped (causing process
separation). Unless DOD standards and
specifications are drafted with existing and
future commercial products and practices in mind,
obtaining a match is unlikely. Commercial
industries are understandably reluctant to modify
successful and internationally competitive
products or production paths. Similarly, they are
reluctant to welcome any army of inspectors, who
check to see not only if the product works, but if
on-product, defense unique, and often obsolete
standards have been satisfied, for what amounts to
a small portion of total business.

. Commercial vendors
protect proprietary information closely. That
technological edge is a key to market
competitiveness. By contrast, DOD more often than
not requires its sellers to provide technical
drawings and data that may be distributed to
competitors for reprocurement purposes. Without
adequate protection for proprietary information or
compensation for lost rights, commercial firms are
unwilling to risk sharing state-of-the-art
information by incorporating their leading edge
technologies into military systems.

. Commercial
companies generally buy and sell under some form
of Uniform Commercial Code. By contrast, defense
contracts are governed by a hodgepodge of
legislation and regulation that often is not based
on achieving economic efficiency, tends to be
irregularly and inconsistently applied, and is
constantly changing, particularly in the last
decade. [These include]) socio-economic goals . .
., supporting small business, or requiring source
“preferences" (Bingamon, 1991:16,17)

Barriers are different to different contractors,

depending on the degree of government business. Contractors

who do business primarily with the government experience

less difficulty and cost impact, since their organizational

10
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and accounting structure is already burdened (Bingamon,
1991:13).

An earlier effort, by the Air Force Systems Command
Request for Proposal (RFP) Critical Process Team (CPT)
developed, with industry involvement, a list of 115 "pains"
and "pleasures" of the RFP process. "Pains®" in the RFP
process include barriers which affect the procurement
process. The pains fell into several broad categories:

1) problems with government personnel (training,
turnover, ect.), '

2) problems with internal management practices or
bureaucratic behavior,

3) RFP complexity and format,

4) excessive data requirements,

S5) source selection process inefficient and complex,

6) lack of commercial-style competition,

7) certified cost and pricing data,

8) poor communication,

9) insufficient proposal preparation time,

10) small business plans,

11) fixed price research and development contracts,

12) inconsistent approach to past performance,

13) government data formats, )

14) contracts too complex, and

15) government specifications (Croucher, 1989). j
Elimination of "pains" and barriers is part of commercial-
like contracting.

11




Commercial-Like Contracting

Commercial-like contracting, if implemented by the
government, would be for the purchase of commercial
products, would use commercial terms and conditions, and
would employ commercial-like competition to the extent
possible consistent with public policy (Cheney, 1989:20).

Commercial Products. Commercial products refer to non-
developmental items sold to the public and purchased by the
government for use without alteration. Commercial products
can offer government buyers lower cost and risk (Mehiing,
1990:14).

Lover Cost. Acceptance of the item by a
competitive commercial market provides the buyer assurance
of price reasonableness (Mehling, 1990:15). In addition, a
wider market may generate lower prices due to higher
production quantities. Finally, the government absorbs less
of the development costs of commercial items (Mehling,
1990:14,16).

Lower Risk. Generally, products sold to the
public offer assurance of quality consistent with the degree
of acceptance by the market. Moreover, product support for
commercial customers is already in place. Furthermore, the
government enjoys less schedule risk for commercially,
available products than for developmental items (Mehling,
1990:5-16) . ‘

12



Commercial Terms and Conditions.

Shorter, Simpler Contracts. Commercial firms use
shorter, simpler contracts than the government uses for
comparable jitems (Robertson, 1990:6; Lamm, 1988:48-49).
When government buying practices cause commercial firms to
alter their usual practice to do business with the
government, it constitutes a barrier which makes contracting
with the government less attractive (Robertson, 1990:6;
Holland, 1990:15). Recent surveys have shown that
contractors believe reducing burdensome paperwork would
attract more contractors to do business with the government
(Holland, 1990:125; Lamm, 1988:48-49). Use of shorter,
simpler commercial terms may also reduce bid and proposal
costs (Tokmenko, 1989a:6), as well as administrative costs
to the government (Nash, 1989:39-40).

Contract Clauses. Federal government contracts
for commercial products are not only more complex, but
contain required clauses which impose financial and
administrative burdens not found in commercial contracts.
Nash (1989:39) discussed clauses enumerated by the
Scientific Apparatus Makers Association (SAMA). Examples
are clauses implementing socio-economic policy, clauses
giving the government unilateral rights (Changes,
Termination for Convenience, Audit), and requiring the
submission of cost and pricing data (mandatory over

$100,000.00) as well as numerous others {(Nash, 1989:39).

13



Commercial-Like Competition. The government practice

of awarding contracts "based on price alone versus past
performance . . . [and the government's] inability to reward
good suppliers with repeat business" (Holland, 1990:133)
have also been identified as barriers to doing business with
the government (Holland, 1990:133). Commercial-like or
"best value” competition addresses this barrier by
considering other factors such as past performance and value
to the user per dollar in the decision to award (Hansen,
1989:104; Williams, 1988:34).

The nature of the product and the conditions present in
a particular industry will determine the extent to which
commercial-like contracting methods will benefit the

government (Tokmenko, 1989a:4).

X ia -

Introduction. Since the beginnings of the space age,
the United States defense industry has played a leading role
in developing the economic, scientific, and national
security potential of space. In today's information age,
access to space has become vital to national interests.
Launch vehicles, first developed by the defense industry as
delivery systems for nuclear warheads, became a primary
means of space access. Howvever, until the Commercial Space
Launch Act of 1984, the United States government monopolized

American space-launch activity (Hale, 1991:1,2). The
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purpose of the act was to encourage the growth of a domestic
commercial space-launch industry (U.S. Congress, 1984:1,2).

Commercializing the industry has several advantages
over continued government monopoly:

Integration [of government and commercial
technologies) offers a strategy that
simultaneously addresses both the regulatory
difficulties faced by industry in providing for
DOD's [or NASA's] needs and the opportunities that
exist for harnessing the power of R&D
collaboration between industry and government in-
critical technologies. By breaking down the
barriers that compartmentalize U.S. resources into
defense and non-defense, . . . [the government]'
could begin the process of restoring the more
natural flow of knowledge and know-~how throughout
the economy. In the process, they would create a
more robust, responsive, and cost-effective
structure. Pooling U.S. resources and talents,
rather than segregating them, offers a potential
to achieve economies of scale and scope.
(Bingamon, 1991:10)

Another advantage is that the flexibility and diversity of
the industry is increased as new companies enter the
business (Hale, 1991:18).

The U.S. commercial space-launch market initially was
limited by competition from a heavily subsidized space
shuttle program:

Within the United States, the National Aeronautics

and Space Administration (NASA) has had a lock on

the market because competitors have been unable to
match the prices charged by NASA. NASA's
stranglehold on the market, however, is about to

end. The Reagan Administration, as a result of '

its critique of the United States space program

following the shuttle Challenger accident, decided

to limit NASA's commercial launch activity.
(Straubel, 1987:943)

The space shuttle Challenger disaster led to the Reagan
Administration forbidding the use of the shuttle for

15




commercial payloads. "Natjional Security Decision Directive
254, issued in the summer of 1986, was the incentive the
commercial space-launch industry needed,™ said Hale (1991).
The potential for renewed competition from the shuttle
remained, however, until recently.

Vice President Dan Quayle, of the Bush Administration
announced a new national space-launch policy which
effectively ends the challenge of the space shuttle and may
have significant benefits for the commercial space-launch
industry. |

The Bush administration said . . . it will build
no more new space shuttles and instead will
concentrate on creating a new family of rockets .
. . the cost of developing a new family of launch
vehicles -- capable of carrying medium and heavy
payloads into orbit -- has been estimated as high
as $11.5 billion. The aim is to reduce current
launch costs, ranging from $3,000 to $10,000 a
pound, to about $300 . . . The space launch
strategy aims to develop unmanned vehicles that
can be qualified later to carry astronauts. It
will actively consider commercial space launch
needs, and the directive said NASA and the Defense
Department "should actively explore having
industry take part in new-rocket plans." . . . Mr.
Quayle told his audience at Vandenburg that the
strategy will lead to a new commercial launch
vehicle "as good or better than those of our
foreign competitors." (Washington Times, July 25,
1991)

Despite these changes which potentially favor the
industry, many factors endanger its continued well-being.
Dependence on defense business is hurting the industr& as
defense budgets shrink, reducing the number of launches
(Perry, 1990:233,236). '

these would-be commercial pioneers commonly
encounter skittish banks and insurers, indecisive

16




government policymakers, and scheduling problems
at NASA's launch facilities. Plus an even bigger
obstacle: foreign competition. U.S. aerospace
companies face a brand new kind of Star Wars with
rocket makers from Europe, China, Japan, and the
Soviet Union. (Perry, 1990:233)

This study investigates what contracting policy changes
implementing commercial-like contracting would benefit the
commercial space-launch industry. Since this industry is
made up largely of government contractors, and since fﬁe
government is by far the largest customer, government
contracting policy changes have a poﬁentially profound
impact on the industry (Tokmenko, 1989:4).

Supply Market. The commercial space-launch industry
serves a limited range of space transportation needs. This
narrow supply market has few established suppliers, offering
differentiated products with overlapping uses. Current
demand is backlogged, but high entry costs, coupled with
high technical risk, serve as barriers to entry
(Scarborough, 1990:39).

Communications satellites are the largest share of
payloads launched by the private sector. The commercial
launch vehicles presently serving the industry were
developed in the 1960s under government research and
development programs (Scarborough, 1990:39). '

Supplier Base. Established suppliers are contractors
with defense business, also offering their products to the
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private sector. The launch vehicles by class, name, and
manufacturer are as follows:

1) the small class Scout by LTV,

2) the medium class Delta by McDonnell-Douglas,

3) the intermediate class Atlas by General Dynanmics,
and

4) the large class Titan by Martin-Marietta (Tokmenko,
1989a:4).

The Atlas and Titan "offer a family of variants that bracket
the entire satellite weight range . . . the Titan ca; carry

two ordinary satellites" (Scarborough, 1990:39). Some view

these suppliers as competitors (Scarborough, 1990:39), while
others consider each supplier as serving a different market

segment (Tokmenko, 1989a:6).

New firms are attempting market entry in the small
payload area. These firms seek to exploit the specialized
market area for small research and development payloads
(Scarborough, 1990:39). Costs associated with developing
their product, together with higher risks, present
formidable entry barriers (Tokmenko, 1989a:4,7-8; Tokmenko,
1989b:27).

Risks. The current failure rate for commercial
launches is around ten percent (Scarborough, 1990:39;,2:14).
Insurance premjiums run from twenty to twenty-five percent of
combined launch vehicle and payload value (Barnes, 19;8:14).

New companies seeking to enter the market find insurance
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difficult to obtain for their unproven products
(Scarborough, 1990:43).

Applicability of Commercial-Like Contracting

The applicability of commercial-like contracting
methods to government commercial space-launch acquisition is
determined by the nature of the product and the conditions
present in the commercial space-launch industry (Tokmenko,
1989b:31; Cohen, 1986:269).

Nature of the Product. Unlike commercially developed
products, the launch capacity product offered by the
commercial space-launch industry is sold to the private
sector, but was developed for the government. The
government also remains the major buyer with all established
suppliers already doing business with the government
(Tokmenko, 198%a:7).

Industry Conditions. Many of the benefits of
commercial-like contracting methods derive from the
assumption of a competitive commercial market (Mehling,
1990:14-16). There is disagreement as to the competitive
nature of the commercial space-launch market. If the
industry is viewed as a small group of firms whose markets
overlap, there is a degree of competition (Scarborough,
1990:39). However, competition is not present if the market
is made up of "sole source suppliers of classes of launch
vehicles" (Tokmenko, 1989a:6). Competitive pressure can
come to bear on the industry, though, through the potential
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entry of new competitors (Mehling, 1990:18). An example of
the effects of such pressure is the adoption of ""one-stop-
shopping™ for insurance, financing, and payload integration"
(Scarborough, 1990:39) by U.S. companies in response to
foreign competitors. High entry barriers mitigate against
new entrants through research and development costs and lead
time involved in perfecting a launch vehicle design
(Scarborough, 1990:39).

Benefits of using some simpler commercial terms and
conditions may be gained in the absence of a competitive
industry. Reductions in proposal size and cost have been
achieved by compromise in the direction of commercialization
in the commercial space-launch industry. Further cost
savings have been achieved by allowing commercial
specifications to replace government specifications

{Tokmenko, 1989a:4,45).

Conclusions

The literature reveals that federal government
contracting policy has a potentially profound effect on the
well-being of the commercial space-launch industry. U.S.
national space policy encourages the growth of the U.S.
commercial space-launch industry in order to further U.S.
national economic interests in space. Historical
preeminence of the American defense industry in space faces

serious challenges.
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The U.S. commercial space-launch industry depends on
government business for much of its market base. Many of
the benefits of commercial-like contracting rest on the
assumption of a competitive commercial market. There is
disagreement as to wvhether the commercial space-launch
industry constitutes a competitive market. Some benefits
have been realized in the industry through the application
of commercial terms and conditions.

The review of the literature emphasizes the importance
‘of the research problem. To effectively implement expressed
U.S. commercial space launch policy, policy makers must
determine what contracting policy changes implementing
commercial-like practices would benefit the commercial

space-launch industry and federal space-launch acquisition.
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11I. Methodology

Congressional intent to promote the United States
commercial space-launch industry wvas expressed in the
Commercial Space Launch Act Amendments of 1988. The Packard
commission called for greater use of commercial practices by
the federal government when purchasing commercial products.
The purpose of the study was to investigate which
contracting policy changes implementing commercial-like
“practices would benefit the commercial space-launch industry

and federal space-launch acquisition.

Data Collectjon

Telephone interviews were used to collect data from the
population of U.S. commercial space-launch firms.

Interview. The information to be obtained was
attitudinal in nature, since the effects of government
adoption of commercial-like contracting can only be
objectively observed to the extent that these practices have
been implemented (Emory, 1985:158). In fact, to the extent
that commercial-like contracting may be defined as
eliminating the differences betwveen government and
commercial purchasing practices, the definition excludes
those changes wvhich have already been made.

Telephone Interviaw. The face-to-face interview method
of data collection was eliminated due to several factors:

1. risk of selected respondents being unavailable,

22




2. cost of travel,

3. timing of interviewing schedule during an acadenmic
quarter, and

4. geographic digpersion of population (Dillman,
1978:74~-75) .
Critical factors in choosing telephone interview over mail
survey are as follows:

l. greater probability of response, once contacted,

2. greater success with open-ended questions, screen
gquestions, and controlling sequence of questions, '

3. greater success with avoiding item non-response,

4. less sensitive to questionnaire construction,

5. greater speed of implementation,

6. greater ability to determine characteristics of non-

respondents (Dillman, 1978:74-75).

Interview Instrument

The interview instrument (See Appendix A) consisted of
ordinal (Likert) scaled questions for hypothesis testing,
ratio-scaled questions for attributes, and open-ended
questions for clarity and depth of response (Dillman,
1978:79-90) .

Scaled Questions. Pages 1 and 2 of the questionnaire
consist of scaled items designed to measure the variailcs
and provide statistical support for hypothesis testing.
Associated follow-up questions were designed to enhance
construct validity.
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Potential Barriers. Page 1 is devoted to barriers
to contracting with the government. Item 1 forms a matrix
of three statements about twenty-one potential barriers,
identified from the literature review and during the
validation process. Responses are measured on a five point
Likert scale from 1 being "strongly disagree" to 5 being
"strongly agree". Item 2 asks the respondent to provide
specific reasons or examples explaining each response :
agreeing with a statement about a potential barrier. Item 3
requests a ranking of the top three potential barrie;s.

Item 4 gives the respondent an opportunity to propose
additional barriers not listed.

Other Scaled Items. Page 2 focuses on commercial-
like contracting practices. Item 5 poses a series of five
point Likert scaled items designed to measure the
"commercial-like" variables in the case of sub-items a
through c, £, and j through o. The other sub-items address
tangentially related questions which lend themselves to
scaled responses. Like item 2, item 6 asks for explanation
of the responses. Item 7 asks which commercial-like
features would most reduce acquisition costs. Item 8 seeks
to capture insights into any effects foreseen from
government adopting commercial-like practices. Item 9
solicits opinions about potential changes to available
contractor remedies. ’

Attribute Items. Items 10 through 14 (page 3) gather

attribute information to be used to determine differences

24




between respondent groups. The attribute variables consist
of type of space products and services offered, degree of
commerciality of the space-related portion of each firm's
business (from exclusively commercial to exclusively
government, and international customers), market share,
length of time in the space-launch industry, length of time
in the commercial space-launch industry, and number of
employees in the firm's space sector.

open-ended Questions. Items 15 through 25 (page 3) are
open-ended items screened for only ELV-producers. Open-
ended items were used to gather information about potential
confounding or intervening variables which might reduce the
effect size of barriers or commercial-like variables.
Topics include perceptions of market forces, commerciality
of the space-launch product, factors affecting the well-
being of the space-launch industry, and differences between
NASA and the DoD. The telephone interview portion of the
questionnaire concludes with an open-ended question (item
26) about the affects of the cost of insurance, and (item
27) gives the respondent an opportunity for clarifications.

¥ritten Question. Page 4 of the questionnaire asks for
a written response to a list of clauses, provided on pages 5
through 7, which currently may be required in space-launch
contracts by statue or executive branch policy. The item
asks respondents, "Please review the list and identify any

of the clauses which you consider:




(1) Are important barriers to commercial space-launch
contracting, or

(2) Add additional cost to government contracts which
would not be there with commercial contracting practices.

Please indicate the rationale for your answers. Feel
free to use examples or anecdotes. Add as many additional
pages as you require.” The following statement appears
directly above the space provided, "This section is key to
our process. Your response is crucial if we are to present
a well-articulated position on streamlining space-launch

acquisition.®

Development of Written Question
Investigative Question 2 poses the question, "what

contractual clauses required by statute or executive branch
policy does the commercial space-launch industry identify as
barriers to contracting with the government?® To address
this issue, a list of clauses required by statute and
executive branch policy was needed which were applicable to
commercial space-launch contracts. A list of clauses wvas
obtained through contact with the Space System Division
Office of Commercial Launch (SSD/CL). SSD/CL provided a
Request for Proposal (RFP) which, "(in our opinion, at
least) uses the maximum of commercial features consistent
vwith the FAR [Federal Acquisition Regulation)™ (Holljes,
1991). The relationship of each clause to its source in

statute, executive order, or regulation was established
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using a study prepared by the Logistics Management Institute
for the Defense Management Review Regulatory Relief Task
Force in November of 1989 (Logistics Management Institute,
1989). Clauses which were not based on statute (Public Law
or United States Code) or executive order were eliminated
from the list of clauses in the RFP to obtain the final
list.

validity of instrument. As a prerequisite to
establishing validity, reliability of the instrument was
tested. Reliability of the variable groups composed of
selected scaled items was established using Cronbach's Alpha
(Emory, 1985:99-100). Additional evidence of reliability
was obtained through the telephone interviewing process.

The instrument was reviewed for content validity by a
panel of experts (Emory, 1985:95) from the National
Aeronautics and Space Administration (NASA), the Offiée of
the Assistant Secretary of the Air Force for Space (SAF/SX),
and the Logistics Education Foundation of the Society of
Logistics Engineers (LEF-SOLE). Faculty members with
expertise in the Commercial Space Launch Act, federal
government contracting, and research methods were also
consulted. Construct validity for the variable groups was
assured by comparing the results of measurement with '
predicted outcomes from the literature and hypotheses

developed by the researcher (Emory, 1985:97).

27



Questionnaire Development

The initial draft version of the questionnaire was
developed directly from the investigative questions and
hypotheses. The investigative guestions and hypotheses were
broken down into the constructs, and the constructs into
items of measurement. A series of revisions resulted from
the review of the questionnaire by the above-named
organizations. The initial draft was reviewed by the Office
of the Assistant Secretary of the Air Force for Space
(SAF/SX) and the Logistics Education Foundation of the
Society of Logistics Engineers (LEF-SOLE). Recommendations
were incorporated into a second draft, and then sent to NASA
and SAF/SX. A summary of reviewer comments and their
resolution follows:

SAF/SX initial review. The initial version of the
gquestionnaire was sent to SAF/SX by telecopier on 19 April.
Response was made by telephone on 25 April. Extensive
suggestions for wording of the cover page and instructions
vere made and incorporated. Additional barrier items were
suggested to be added, eventually resulting in items 1.g,
i1.h, 1.4, and 1.q. Additional items were added that
developed into items 5.4, 5.e¢, and 5.f. PFurther additions
vere made to open-ended items, resulting in items 15,, 16,
22.

LEF-SOLE. The second draft of the questionnairé,
containing 17 pages, was also transmitted to LEF on 22 April
1991. The draft was reviewed by the LEF Vice President for
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Operations, people within his firm's contracts department,
and people within LEF. The response was transmitted by
telecopier on 30 April, 1991.

They considered the coverage of the instrument to be
very complete. They expressed concern over the possibility
of instrument length and complexity leading to non-response.
They preferred the Likert-scaled items, noting that it might
be desirable to convert some open-ended items to scaled
items. Finally, they recognized that many of the questions
were designed for top-level managers, suggesting tha; care
be exercised in selecting respondents, expressing concern
that these busy individuals might not be sufficiently
motivated to respond.

Content validity was supported by the LEF comments.
Instrument length was reduced, in the final form, to seven
pages, with the telephone portion of the instrument
comprising only three pages. In expressing concern over
complexity, the reviewers assumed mail survey format. The
interview nature of the instrument provided sufficient
opportunity for clarification. Selection of respondents by
SAF/SX provided a degree of assurance that individuals
occupying appropriate senior level positions within each
firm were selected. '

NASA. The second draft version of the questionnaire
was sent on May 5 to three space-related offices within
NASA: the Office of Commercial Programs, the Office of Space
Flight, Unmanned Vehicles, and Upper Stages, and the Office
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of Procurement for the Goddard Space Center. Written
response was received on 24 May by telecopier and followed
up by mail.

In response to NASA revievers' comments, the instrument
was revised as follows:

On pages 1 and 2, concern was expressed that the items
might be too broad to get meaningful results. In response
to this concern, follow-up questions, which asked the .
respondent to give specific reasons or examples, were added
as items 2 and 5. '

On page 1, under potential barriers, additional
suggestions were made. "cost and pricing data" was changed
to "certified cost and pricing data". The reviewers felt
that "government drawings and specifications", and
"government oversight®" might be broken into various kinds of
specifications and oversight. This concern was handled by
asking the follow-up questions, which allowed clarification
of what aspect of a potential barrier the respondent had in
mind. In answer to suggested breakdown of "RFP process",
items 1.g, 1.m, 1.q, and 1.u provided a breakdown into
"government solicitation too detailed”, "insufficient
proposal preparation time®, “source selection process", and
"solicitation format", respectively. Item 1.n, "contract
type” covered concerns about preference of fixed-price
versus cost reimbursement, and reasons for the pretnr;nce.

On page 3, item 13, the phrase, “"over the last 5 years,

based on actual contracts/agreements" was incorporated as
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suggested. Item 17 was suggested to be rephrased to reflect
understanding that commercial customers generally buy launch
services rather than vehicles. Since the primary thrust of
the question focused on the potential for the product the
government buys (launch vehicles) to be considered a
commercial product, the question was not altered. On item
26, the reviewers suggested expanding the question to
include details about various aspects of insurance. This
was deemed unnecessary to fulfill the intent of the guestion
which was simply to elicit a response to a potential threat
to the industry which could reduce the effect size of
government contracting methods on industry health. Finally,
NASA revievers suggested getting a comparison of each firm's
typical commercial contract to a typical government contract
for that firm. The suggested bases for comparison were
covered in items 1 and 5. In the interest of keeping the
questionnaire length manageable, it was determined not to
agsk this information separately, but to extract the
necessary information from the existing items, if

practical.

SAF/SX second review. On 5 May, the second draft
questionnaire was transmitted to SAF/SX. When the agency
responded by telephone on 30 May, few changes resulted to
the instrument, with the exception of the addition of item
9. However, the agency wished to enlarge the scope of the
study to include satellite and first tier subcontractors to
the space-launch industry. The changes to accommodate this
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included changing wording to include non-launch companies
(i.e. “space-launch" to “space-related" as in item 11), and
the screening of items 15 through 25 for space-launch only.
These firms were interviewed, but responses fell outside the
scope of this study. Analysis of the results will be
subsequently reported to the sponsoring agency, along with

the space-launch results.

Population

A telephone interview of all (census) U.S. domestic
launch providers was planned. In the case of a census
(complete population) the population is assumed to represent
itself (Dillman, 1987:41). The list of domestic space-
launch providers was furnished by the office of the
Assistant Secretary of the Air Force for Space.
Completeness of the listing of firms was verified by the
Procurement Subcommittee of the Commercial Space
Transportation Advisory Committee (COMSTAC), NASA, and the
Licensing Division of the Office of Commercial Space
Transportation of the Department of Transportation (DoT).
Three additional firms were identified by the DoT as
potential new entrants to the commercial space-launch

market.

Data Collection Plan

Details of collection. Respondents were selected
according to position title most corresponding to *Launch
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Vehicle Program Manager", in some cases there were
distinctions between government and commercial progranms.

Introductory letter. Respondents were initially
contacted by introductory letter (Appendix E), explaining
the purpose of the interview and providing motivation
relating to the interests of commercial space-launch
industry (Dillman, 1978:246). The introductory letter was
signed by Dr. William Pursch, the Functional Director for
Research and Grants of the National Contract Management
‘;ssociation (NCMA) . NCMA agreed to co-sponsorship with the
Logistics Education Foundation of the Society of Logistics
Engineers (LEF-SOLE). Sponsorship by these organizations
provided neutrality and a possible point of reference for
respondents.

Respondents were then contacted by telephone to
schedule an interview time. A confirmation letter,
including a copy of the interview instrument was sent. The
instrument was included to encourage consultation or
gathering of information unlikely to be available during the
interview in order to maximize accuracy (Dillman, 1978:65-
66). S8ince the object of the interview was beyond personal
characterization of the selected respondent, this method was
considered more advantageous (Dillman, 1978:64-65).

During the telephone interview, scaled responses vere
marked on the interview form, and notes taken to record
open-ended responses. The gquantitative data was then
transcribed into a file on the Air Force Institute of
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Technology VAX/VMS computer system for processing using the
Statistical Package for the Social Sciences - X (SPSS-X), a
resident statistical software package. Qualitative comments
vere transcribed to a common word processing file by item,
with each respondent's comments identified by a control
number.

Implementation of the Instrument

Initial contact with the industry representatives
_listed by SAF/SX was begun by sending a cover letter signed
by the National Contract Management Association Functional
Director for Research and Grants on 10 June, explaining the
background and purpose of the research. Initial telephone
contact was begun on 13 June to schedule appointment times
to conduct the interviews. Daily status of contacts was
tracked through a database maintained on a personal
computer. Notes of each phone contact were written on a
hardcopy report, then transcribed into the database. The
intervievw questionnaire was reformatted with additional
space for note-taking during the telephone interviews.
After initial contact, each individual received a copy of
the questionnaire by telecopier for review and consultation
prior to the interview, and as a means of further explaining
the content and purpose of the research. The questionnaire
vas sent under second letter which included instructions

(Appendix ¥).
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In the course of conducting the interviews, a point of
contact for the Department of Transportation Commercial
Space Launch Licensing Board was identified, leading to the
addition of three companies desiring to enter the commercial
space-launch market. A third letter (Appendix G) was
formulated combining the content and functions of the first
two letters, and sent by telecopier to these firms with a
copy of the questionnaire.

Some difficulty was encountered in contacting the
intended respondents personally due to business trip;,
vacations, and meetings. In addition, personnel transfers
occurred in several cases, resulting in a different
individual responding than originally identified, although
occupying the same position within the firm. Also, the
representatives identified by SAF/SX sometimes delegated the
task of responding to a functional manager more attuned to
the issues. In the case of the additional firms identified
by the DoT Licensing Board, in each case, the only
individual qualified to respond to the questionnaire was the
proprietor.

As the questionnaire was implemented, some of the
individuals stated a preference to respond in writing. This
presented no difficulty due to the structure of the .
questionnaire and the opportunities for clarification of
written comments. This option was subsequently oxtcn&od to
representatives wvho had not yet scheduled an interview time
to increase the probability of response.
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Statistical Tests

Reliability analvsis. Internal consistency of
responses to variable groups was assessed using Cronbach's
alpha:

Cronbach's procedure, like the other internal
consistency measures, uses data collected on a
single occasion. The alpha method is a
generalization of Kuder-Richardson Formula 20, in
that the test items (or other components of the
measurement procedure) do not have to be scored
either zero or one. This improvement makes it
possible to apply Cronbach's method to many
measurement procedures other than tests, including
attitude instruments in which each item requirek a
response on a five-point scale that might range
from "Strongly Disagree® to "Strongly Agree."
(Jaeger, 1988:100)

The scale shown in Table 1 was used to evaluate reliability

coefficients:
TABLE 1
Reliability Coefficient Scale
Reliability Coefficient Evaluation
.90 - 1.00 Excellent
.85 - .89 Very Good
.80 - .84 Good
.70 - .79 Fair
.69 or less Poor

(Balian, 1988:128)
The scale is considered highly stringent when applied to
attitudinal or opinion studies and for less than thirty
respondents (Balian, 1988:128).




Univariate analvsis. Scaled response levels to

individual items were obtained by univariate analysis.
Univariat